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To the editor,
Asthma is one of the most common chronic diseases in childhood and adolescence. Risk factors have been sought in utero and the early feto-maternal environment. 1 Some studies have suggested that children of very young mothers are at increased risk of asthma. 2, 3 Others claim that the risk is not related to age of the mother but rather report bias for health outcomes in firstborns as opposed to younger siblings. 4 Paternal age as a risk factor for offspring asthma
has not yet been studied and could shed additional light on mechanisms related to fetomaternal effects or bias.
Parental age as a risk factor for negative health outcomes has obtained much interest in the area of neuropsychiatric disease, including bipolar disorders and academic morbidity.
Although the mechanism behind this association is unknown, a causal link involving de novo mutations, epigenetic alterations and/or fetal programming has been suggested. 5 There is also recent data to support that the diversity in mutation rate of single nucleotide polymorphisms is dominated by age of the father at conception of the child. 6 It has been suggested that the negative health outcomes related to parental ages is confounded by parental or family characteristics. By using family designs we can rule out all genetic and environmental factors shared by siblings, half siblings or cousins, and thus strengthen causal inferences. 7 The aim of this study was to (1) estimate the association between parental age (maternal and paternal respectively) and offspring asthma using family design (half siblings and cousins from mother's sister and father's brother) 8 and (2) Asthma was defined using the National Patient Register (NPR) and the Swedish Prescribed Drug Register (SPDR). Asthma in the early-childhood cohort was defined as a diagnosis from NPR combined with dispensed asthma medication. Asthma in the mid-childhood cohort was defined as either a diagnosis from NPR during 7 th year of life, or dispensed asthma medication during 7 th year of life. 9 We used parental age both as continuous variables and categorized into 5-year intervals with 25-29 years at birth of offspring as reference category. Continuous age variables per 5-year increases were also used.
For the early-childhood cohort we used Cox regression with attained age as the underlying time scale to estimate hazard ratios (HRs) of the association between parental age and offspring asthma. Due to non-proportional hazards age specific hazard ratios are presented.
For the mid-childhood cohort we used logistic regression to estimate prevalence odds ratios (ORs) of the association between parental age and offspring asthma. Robust standard errors were used to account for familial clustering of observations.
We used family designs to account for unmeasured confounding shared within families, with asthma discordant half-siblings/cousins. This was implemented using stratified cox regression and conditional logistic regression with conditioning on half-sibling or cousin pairs.
The study was approved by the Regional Ethical Review board in Stockholm, Sweden.
Cumulative asthma incidence in the early-childhood cohort was 3.9 % during follow up, while the asthma prevalence in the mid-childhood cohort was 6.3 %. Parental age distributions in both cohorts were similar as were other background characteristics of children (sex, birth weight) and parents (parental education, maternal BMI, parity), Table E1 in the Online
Repository.
Estimates of age-specific HRs for the early-childhood cohort and ORs for the mid-childhood cohort adjusted for parental education, maternal BMI and parity are presented in Figure 1 .
During the first year of life the higher maternal and paternal age was associated with lower rates of offspring asthma. This pattern was more pronounced for incidence at age 1-4.5. In the analysis of the mid-childhood cohort, maternal age groups 24 years or younger were associated with lower odds of offspring asthma, while the odds of asthma decreased with higher paternal age.
In analyses using parental age as a continuous measure and family designs to account for unmeasured confounding shared within families, lower rates of offspring asthma with advancing parental age remained in the early childhood cohort after adjustment for confounders, which were statistically significant for asthma discordant cousins (Table 1 ). In the mid-childhood cohort, the lower odds were stable only for paternal but not maternal age in the cohort analyses. Sub-analyses in both cohorts showed that the results were not driven by the oldest age category.
We found an association between decreasing parental age and asthma in early childhood. This effect was independent of familial and other potentially confounding factors, such as parity and the other parent's age. In mid-childhood there were no consistent associations.
Previous studies have not accounted for factors shared within families, and are thus comparable primarily to the cohort results in this study, with which the previously seen patterns generally agree for factors shared within families. 2, 3 Strengths of this study are that we had access to population-based data with rich information about covariates, and importantly, information on family relations, allowing several analyses which extend beyond previous publications. Limitations of the family designs include the requirement of exposure-and outcome-discordant sib-or cousin pairs. 8 When individuals within a family have children together with partners within the same age range exposurediscordance becomes less common and larger populations are needed to reach statistical significance. Family designs allow us to rule out shared environmental factors, but do not tell us which within-family environmental factors were of importance.
In conclusion this study confirms the decreasing risk of early childhood asthma with maternal age, reports that this is also true for paternal age and that the association is independent of shared familial factors. We were not able to identify important mediators and effect modifiers related to the association, which calls for studies to explore mechanisms related to de novo mutations, feto-maternal and early life environment. Association between parental age and offspring asthma. Hazard ratios (HR) for the early-childhood cohort and odds ratios (OR) for the mid-childhood cohort with associated 95 % confidence intervals using age group 25-29 years as reference category. HRs and ORs of maternal and paternal ages were mutually adjusted for each other, parity, socio-economic factors and maternal BMI in early pregnancy.
